
TITLE OF THE INVENTION 

NICKEL BLOW MOLD AND HOLDER DEFINING COOLING 
PASSAGE THEREBETWEEN 

5 

FIELD OF INVENTION 

The present invention relates to blow molds, and in particular to air cooled blow 

molds. 

10 BACKGROUND OF THE INVENTION 

Producing plastic products by blow molding is well known. One way of doing 
this is to provide mating mold halves having shells defining the shape of the desired 
product to be molded nested within mold holders. A parison is provided inside the mold 
halves and air is then introduced into the parison to expand it to conform to the shape 

15 defined by the mold shells. Upon cooling to a suitable temperature, the molded product 
is then removed from the blow mold and thereafter, employed in its desired capacity. 

Molds are normally made of aluminium. The mold surfaces, which define the 
shape of the product to be blown, require machining and hand finishing or polishing in 
order to produce a desired surface finish. Even when the mold surface has been 

20 machined, it is difficult to create fine detail which will be easily reproduced in the 

subsequent blown product. An example of this fine detail desired would be a very small 
symbol indicating the product is made of recycled plastic, or intricate designs indicating 
the proprietor's trade-mark. This machining and polishing requirement, apart from being 
complicated, makes it expensive to produce the molds. 

25 The blow molding process requires that the blow mold unit be cooled or heated to 

suit the process. Until the blow mold unit has been sufficiently cooled or heated, the 
blown product cannot be removed. Pre-mature removal of the blown product is likely to 
result in deformation of its shape which in turn, may affect its commercial applicability 
as well as its aesthetic appeal. Such cooling or heating is normally accomplished by 

30 introducing cold or hot liquid respectively, through a network of heat transfer passages 
that are machined into the molds. Again, this makes the molds complex, and expensive 
to produce. 

An example of a liquid cooled mold is shown in U.S. Patent No. 3,768,948, 
issued to Horberger Jr. et al. This patent shows a blow mold consisting of a carrier and a 
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shell, the shell having fins on its back surface extending toward the carrier, and fin 
channels provided by the carrier, thus creating a complex fluid cooling network for 
passage of heat transfer fluid therethrough. The precision manufacture required for the 
shell and carrier combinations of this nature is expensive. Proper alignment and 
5 cooperation of the fins and fin channels in manufacture is also complex. 

Other examples of liquid cooled molds produced in the past are shown in U.S. 
Patent No. 4,072,456 issued to Appel et al. and U.S. Patent No. 2,240,300 issued to 
Hanna et al. Again, the molds are complex and expensive to produce, 

10 SUMMARY OF THE INVENTION 

The present invention alleviates some of the above mentioned difficulties as well 
as others. The present invention provides a mold of simple construction having a nickel 
vapour deposited nickel cavity shell requiring no hand finishing, and provides for a 
simple method of cooling or heating. 

1 5 According to the invention, there is provided a mold assembly for use in a plastic 

blow mold. The mold assembly comprises a mold cavity shell made by nickel vapour 
deposition (NVD). The mold cavity shell has a cavity portion including a front face, a 
rear face and peripheral edge portions. The front face defines a cavity in the shape of a 
portion of a product to be molded. The mold has coplanar peripheral side portions 

20 attached to the peripheral edge portions, the side portions defining front surfaces adapted 
to mate with corresponding surfaces of a mating mold cavity shell to define the product 
to be molded. A mold holder is located rearwardly of the mold cavity shell Means are 
provided for releasably connecting the mold holder to the peripheral side portions. Also, 
the mold holder defines an inner wall spaced from the mold cavity portion to define a 

25 heat transfer passage between the inner wall and the cavity portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the invention will now be described, by way of 
example, with reference to the accompanying drawings, in which: 

t-_^ 1 ; e q nwnective view of the rear face of a preferred embodiment of a 



Figure 3 is a perspective view of a preferred embodiment of a mold holder 
according to the present invention; 

Figure 4 is a perspective view of the mold cavity shell of Figure 1 mounted in the 
mold holder of Figure 3, with the addition of a mold cavity bottom; 

Figure 5 is an elevational view of the mold components of Figure 4, with the 
right side shown in cross-section; 

Figure 6 is a cross-section view taken along the lines 6-6 in Figure 4, modified to 
show an optional liquid heat transfer passage in the mold holder; 

Figure 7 is an enlarged scrap view of the portion of Figure 6 identified by circle 

7; 

Figure 8 is a perspective view similar to Figure 1 but showing another preferred 
embodiment of a mold cavity shell according to the present invention; and 
Figure 9 is a cross-sectional view taken along lines 9-9 of Figure 8. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Referring to the drawings, a preferred embodiment of a mold cavity shell 
according to the present invention is generally indicated by reference numeral 10. Mold 
cavity shell 10 fits into a mold holder 12 (see Figure 3) and together they form a "blow 
mold unit". The mold cavity shell 10 is made by any conventional nickel vapour 
deposition (NVD) process. The thickness of mold cavity shell 10 can be varied, 
depending upon considerations of cost and utility. Increasing the thickness of mold 
cavity shell 10 increases its resistance to stress and deformation, but increases cost as 
well. The thickness of mold cavity shell 10 typically ranges from 0.078 - 0.39 inches (2 
- 10 millimetres). An alternative to increasing the thickness of the mold cavity shell 1 0 
(to improve resistance to stress and deformation) is to provide structural enhancement 
ribs 38 (see Figure 8) on the rear face 36 of the mold cavity shell 10 (as will be further 
discussed below). 

Mold holder 12 is preferably made of aluminium. The mold cavity shell 10 has a 
cavity portion 13 which defines a cavity 34 in the partial shape of an object to be 
molded. When mold cavity shell 10 is mated to a corresponding mold cavity shell 10, the 
entire shape of the object to be molded is defined, although such an object may also 
include a mold cavity bottom 14 as indicated in Figure 4. The mold cavity shell 10 
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having been produced by the NVD process provides a smooth and detailed cavity 34 
which requires no machining or hand finishing. 

In defining the cavity 34, the mold cavity shell 10 also defines a first opening 16 
communicating with the cavity 34 to receive a preform or parison (not shown) for blow 
5 molding, and a second opening 42 to receive a mold container bottom 1 4 for creating 
objects such as plastic bottles (not shown). 

The mold cavity shell 10 has peripheral side portions 18 circumscribing the cavity 

portion 13. 

The mold cavity shell 10 also includes locating registering means 22 and locating 
1 0 clamping means 20. These locating registering means 22 can for example, be in the form 
of bushings. These bushings can be encapsulated into the mold cavity shell 10 during 
the NVD process, and may be threaded. Locating registering means 22 are used to 
accurately align the mold cavity shell 10 with mold holder 12 by engaging holder 
guiding recesses 28 which include openings 20 to receive threaded fasteners, as 
1 5 described further below. Similarly, the locating clamping means 20 engage holder 

securing means or recesses 52 when the mold cavity shell 1 0 is properly aligned with the 
mold holder 12. 

The mold holder 12 defines a recess 32 on its front face. The recess 32 is 
designed to receive the rear face 36 of the mold cavity shell 10 such that a heat transfer 

20 passage 39 is formed therebetween for air flow for cooling or heating mold cavity 

portion 13. Recess 32 also includes an air inlet(s) 40 and air outlet(s) 41 to allow for the 
entry and exit of air in the heat transfer passages 39. Similarly, the mold cavity bottom 
14 can also have an air inlet(s) (43) and air outlet(s) (not shown). 

One embodiment of the invention allows for the inclusion of structural 

25 enhancement ribs 38 (see Figure 8) on the rear face 36 of the mold cavity shell 10 that 
nest within the corresponding mold holder recess 32. Such structural enhancement ribs 
can be in the form of parallel ribs 38. These ribs can be made of steel bars 50 (see Figure 
9) attached to the rear face 36 by the NVD process. The addition of ribs 38 improves the 
strength of the mold cavity shell 10. Other patterns of structural enhancement ribs 38 are 

30 possible. The structural enhancement ribs 38 are designed so that air can still pass 

between the rear face of the mold shell 36 and the mold holder recess 32 for even cooling 
or heating. 
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Air cooling or heating in recess 32 can be improved by creating flow 
enhancement surface irregularities such as grooves 46 on the surface of recess 32. Other 
patterns of flow enhancement surface irregularities are possible. 

In an alternate embodiment of the invention, the mold holder 12 can be equipped 
to receive liquid cooling or heating (heat transfer) passages 54 (see Figure 6) to further 
accelerate cooling or heating of the blow mold unit. Such liquid heat transfer passages 
would allow a liquid to enter through one end of a liquid heat transfer passage 54 and 
exit the other end. The passage of liquid through passage 54 would allow the mold 
holder 12 to cool or heat the air in heat transfer passage 39. 

In use, mold cavity shell 10 is matingly engaged to mold holder 12 by aligning 
the rear face 36 of the mold cavity shell 10 with the defined recess 32 of the mold holder 
12. The alignment is facilitated by locating registering means 22 on mold cavity shell 10 
engaging holder guiding means 28 on mold holder 12. Once properly located, a socket 
head shoulder screw 26 can then be used to maintain correct alignment by passing the 
socket head shoulder screw 26 through both the locating registering means 22 and the 
holder guiding means 28, To further secure mold cavity shell 10 to mold holder 12, 
socket head cap screws 24 can be passed through locating clamping means 20 and holder 
securing means 52. Holder securing means 52 and holder guiding means 28 can be 
threaded to ensure the socket head cap screws 24 and socket head shoulder screws 26 
respectively, are securely received. In the instance of blow molding a bottle (not shown), 
a mold cavity bottom 14 can be similarly aligned and securely received at the mold 
holder bottom 44. 

To form a complete mold, a second corresponding blow mold unit comprised of a 
mold cavity shell 10 nested within a mold holder 12 is then matingly joined to the first 
blow mold unit described above. The first mold holder 12 can be accurately aligned with 
the second mold holder 12 by aligning holder peripheral guiding means 30 of the first 
mold holder 12 with the second. As seen in Figures 5 and 7, mold holder edge portions 
60 extend outwardly of the mold cavity shell peripheral side portions 18, as indicated by 
extension 58 in Figure 7. When one mold cavity shell 10 is cooperatively engaged with a 
second mold cavity shell 10, extensions 58, if present, prevent the mold cavity shells 10, 
1 0 from being sealingly engaged, thus creating a slight air space between the mold cavity 
shells 10, 10. This air space allows excess air in the mold cavity shells 10, 10 to escape 
when a parison (not shown) is being blown. Generally, the extensions 58 extend forward 



i 



-6- 



of the peripheral side portion 18 a distance 56 of between 0.002 and 0.003 inches (0.051 
and 0.076 millimetres) thus creating a gap of total distance between 0.004 and 0.006 
inches (0.102 and 0.152 millimetres) between the mated mold cavity shells 10, 10. The 
slight air pocket that results between the mold cavity shells 10, 10 will allow air to 
5 escape during the blow molding process. If extensions 58 are not present, then mold 
cavity shells 10, 10 will sealingly engage each other. 

Once the blow mold unit is assembled, it is attached to a blow molding chine (not 
shown), several types of which are already well known in the art. If the mold holder 12 
is equipped for liquid cooling or heating, the appropriate liquid cooling or heating lines 
10 (not shown) are then also attached to the mold holder 12 at the liquid heat transfer 
O passage 54. 

O A parison (not shown) is introduced into the mold cavity shell opening 16. Air 

Ul injected by the blow molding machine resulting in expansion of the parison to fill and 

Ji: conform to the shape of the cavity 34 of the mold cavity shells 10, 10. Where the 

^ 1 5 peripheral edge portions 60 of the mold holder 12 include extensions 58, a slight gap for 
U. air flow is created between the mated mold cavity shells 1 0, 1 0, thus allowing excess air 

f~[ in cavity 34 to escape. 

Ci During the blow molding process, the surfaces of the mold cavity shells 34 are 

P susceptible to temperature change. Cooling or heating of the blow mold unit is necessary 

20 before the finished product can be removed properly. Cooling or heating occurs by entry 
of air through the air inlet(s) 40, which circulates between rear face 36 and recess 32, and 
exits through the air outlet(s) 41 . The typical direction of air flow is indicated by the 
arrows 48 in Figure 5. If structural enhancement ribs 38 or flow enhancement surface 
irregularities (for example, in the form of grooves 46) are present, cooling or heating 
25 time can be improved. Cooling or heating time can be further improved by 

implementing liquid cooling or heating, if mold holder 12 is adapted to do so. This is 
accomplished by connecting liquid heat transfer means (not shown) to the liquid heat 
transfer passage 54 to pass liquid through passage 54. 

As will be apparent to those skilled in the art in the light of the foregoing 
30 disclosure, many alterations and modifications are possible in the practice of this 

invention without departing from the spirit or scope thereof. The foregoing description 
is of the preferred embodiments and is by way of example only, and it is not to limit the 
scope of the invention. 



